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MATED AERODYNAMIC CHARACTERISTICS INVESTIGATION 
FOR 0.04-SCALE MODEL BOEING 747 CAM/EXTERNAL 
TANK (MODEL AX1284 E-5) COMBINATION IN THE 
UNIVERSITY OF WASHINGTON AERONAUTICAL LABORATORY 
F. K. KIRSTEN WIND TUNNEL (CAll) 
by 

747 Aerodynamics, 747 Flight Controls and Wind Tunnel Test Staff 

The Boeing Co. 

ABSTRACT 

Experimental investigations of the aerodynamic characteristics of a 
0.04-scale ET force model in combination with a 0.04-scale Boeing 747 
force model were conducted from Feb. 12-20, 1975, in the University of 
Washington Aeronautical Laboratory (UWAL) Wind Tunnel. Test purposes were 
1) to determine ET airloads for selected configurations and 2) to deter- 
mine the effectiveness of ET position, incidence, and support structure 
and 747 vertical .«5tabilizing surfaces on stability, control, and perfor- 
mance of 747/ET combinations. The 747 was tested alone to establish base- 
line data and to verify test results. Six-component aerodynamic force 
and moment data were recorded for the 747 CAM and ET combination. Six- 
component force and moment data were also recorded for the ET, which was 
mounted on an internal balance supported by the 747. Data were recorded 
for angles of attack from -4“ to +24“ in 2“ increments and angles of side- 
slip of 0“, +1“, +2“, +3“. +4“, +6“, +8“, +10“, +12“, +14“, +16“, and 
+20“. Testing was conducted at Mach 0.15 with dynamic pressure at 36 psf 
and unit Reynolds number of 1.3 x 10® per foot. 
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Symbol 

a 

“wop 

“I 

e 

4' 

h 

p 

M 

P 

^ 1-4 

q 

‘’act 

RN/L 

V 

C.G. 

b 

MAC 

S 


NOMENCLATURE 

Plot 

Symbol Definition 

spee"* of sound; r/sec, ft/ sec 
ALPHAW 747 wing design plane angle of attack, degrees 

ALPHAI 747 wing design plane angle of attack-uncorrected, 

degrees 

BETA 747 angle of sideslip, degrees 

BETAI 747 angle of sideslip-uncorrected, degrees 

BETAT e<ternal tank angle of sideslip, degrees 

PS I angle of yaw, degrees 

RTANK tank angle of roll, degrees 

3 

RHO mass density; slugs per ft 

MACH Mach number 

PINE freestream static pressure, psi 

PTl-4 tank cavity pressure at locations 1-4, psi 

Q dynamic pressure - corrected for blocking-PSF 

OACT dynamic pressure -set in test section-PSF 

RN/L unit Reynolds number, per ft. 

velocity, ft/ sec. 
center of gravity 
bREF 747 wing span; inches 

MAC 747 wing mean aerodynamic chord; inches 

SREF 747 wing area, ft 
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NOMENCLATURE (Continued) 


S^bol 

Plot 

Symbol 

Deflnitior 


ITANK 

external tank to 747 fuselage reference line angle of 
incidence degrees 

A1, 

OITANK 

angle of incidence correction due to external tank 
load, degrees 

*•^0/ 1 


747 upper/lower rudder deflection angles; degrees 

«R 

RUDDER 

747 rudder deflection angle, degrees 

\ 

RUD-U 

747 upper rudder deflection angle; degrees 

\ 

RUD-L 

747 lower rudder deflection angle, degrees 

\ 

RUDT-U 

767 upper rudder tab deflection angle, degrees 


RUDT-L 

747 lower rudder tab deflection angle, degrees 


ELEVTR 

747 elevator deflection angle, degrees 

Sb 

ELV-IB 

747 inboard elevator deflection angle, degrees 


ELV-OB 

747 outboard elevator deflection angle, degrees - 

^WDP 

STAB 

!^47 horizontal stabilizer deflection angle with 
respect to wing design plane; degrees 


INXC 

747 longitudinal station, inches 


I NYC 

747 lateral station, inches 

Zc 

INZC 

747 vertical station, inches 


INXT 

external tank longitudinal station, inches 
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NOMENCLATURE (Continued) 


Plot 

Symbol 


Definition 

external tank lateral station, inches 
external tank vertical station, inches 


UWAL 

Symbol 


747 BODY AXIS DATA 

PTot 


Defi.iition 

normal -force coefficient i 
axial-force coefficient; 
side-force coefficient; - 


. normal force 
’ qS 

axial force 
q5 

side force 
qS 


pitching -moment coefficient; 
pitching moment 
qS MAc 


CYN yawing-moment coefficient; » 

CBL Rolling- moment coerficient; ^°^^ i ^| mome nt, 

EXTERNAL TANK BODY AXIS DATA 


CZT 

CNT 

normal -force coefficient; 
Tank (747 Ref.) 

.1 Lorce 
qS 

CXT 

CAT 

axial -force coefficient; 
Tank (747 Ref.) 

force 

qS 

CYT 

CYT 

c 1 (jp 

side-force coefficient; -= 

Tank (747 Ref.) 

force 

qS 

CMT 

CLMT 

pitching-moment coefficient; 
pitching moment. Tank (747 Ref 
qSMAC 

■.) 

CNT 

CYNT 

yawing-moment coefficient; 



/awing moment 


, tank (747 Ref.) 
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NOMENCLATURE (Continued) 




747 STABILITY AXIS 

DATA 

Symbol 

UWAL 

Symbol 

Plot 

Symbol 

Definition 


CL 

CL 

lift coefficient; — — 

S 

CD 

CD 

drag coefficient; — 

Cy 

CY 

CY 

side-force coefficient; 

Cm 

CM 

CLM 

pitching-moment coefficient; 
pitching moment 
qS MAC 

Cn 

CN 

CLN 

yawing-moment coefficient; 
yawing moment 
q^F 

Cl 

CR 

CSL 

rol 1 ing -moment coefficient; 
rolling-moment 
qSb 



EXTERNAL TANK STABILITY AXIS DATA 

c, 

-T 

CLT 

CLT 

lift coefficient; tank (747 

Ref.) 


CDT 

CDT 

drag coefficient; -^4^, tank (747 

Ref.) 

Cy, 

CYT 

CYT 

side-force coefficient; 
tank (747 Ref.) 

S 

CMT 

CLMT 

pitching-moment coefficient; 
pitching moment, tank (747 Ref.) 
qS MAC 


CNT 

CLNT 

yawing -moment coefficient; 
yawing moment (747 Ref.) 
qSb 
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NOMENCLATURE (Concluded) 


Symbol 

UWAL 

Symbol 

Plot 

Symbol 

Definition 


CRT 

CBLT 

rolling moment coefficient; 
rolling moment, Tank (747 Ref.) 
qSb 



EXTERNAL TANK CAVITY PRESSURES 

Symbol 

UWAL 

Symbol 

Plot 

Symbol 

Description 

Cpr 

n-4 

CPTl-4 

DPI -4 

external tank cavity pressure coef- 
ficient at locations 1 through 4; 
PTi-4 - P 
q 

XhRP 



longitudinal moment reference center, 
in. X* 

YMRP 



lateral moment reference center, in. Y* 

ZMRP 



vertical moment reference center, in. Z* 


* Note: Postscript indicates if carrier (C) or tank (T) 


C» 
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CONFIGURATIONS INVESTIGATED 

The test vehicle consisted of a 0. 04-scale model of the Boeing 747 
CAM and a 0.04-scale model of the Space Shuttle Vehicle External Tank. 

The 747 was tested separately and in the mated configuration with the 
External Tank. Six-component External Tank force data were obtained for 
two test configurations with a Boeing six-component internal balance 
(number 61 7A), The 747 model was mounted on the UWAL external balance, 
which measures six-component force data in the wind axis. 

Testing was conducted over an angle of attack range of -4 to 24 de- 
grees in 2-degree increments. Sideslip angles were -4 to +4 degrees in 
one-degree increments, from +4® to +16 degrees in 2-degree increments and 
+20 degrees at angles of attack of 2.1, 6.4, and 12.8 degrees. The 747 
stabilizer deflections of 0, -2 and -4 degrees were tested. The 747 
rudder deflections were set at 0 degrees, 0/25 degrees, 25/0 degrees, and 
25/25 degrees for the upper and lower sections, respectively. The 747 
elevators were tested at 0, 17, and -23 degrees. Ailerons and spoilers 
were fixed at zero degree. The tank was positioned on the 747 for study 
groups CA3, 1, lA, 5, and 5A. External Tank force and moment data v/ere 
taken with study groups 1 and 5. Study group lA was at-5-degree inci- 
dence and study group 3A was at +3-degree incidence. All other study 
groups were tested at zero-degree incidence. 

Model configuration notation is summarized below: 

Ki = B2gA W 45 M25/25 N57/5qTi4 
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^ p 

CONFIGURATIONS INVESTIGATED (Concluded) 

T^g = External tank without Orbiter attach struts 

^28 1 ' External tank with Orbiter attach struts installed 

A complete description of individual model components is given in 
Table III. 
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TEST FACILITY DESCRIPTION 


The UWAL tunnel is a closed circuit, double return type with an 
8 X 12 foot test section vented to the atmosphere. Two synchronized fans, 
one in each return duct, are electrically driven and can develop wind 
velocities up to 250 mph (dynamic pressures up to 160 psf). 

The balance system located directly below the test section is capable 
of measuring six components simultaneously. The method of model mount- 
ing, along with the balance system, f- .lows testing over a wide range of 
pitch and yaw angles with rapid positioning possible for any combination 
of angles. The balance is designed to measure all forces and moments 
with respect to the wind axis at the balance-moment center located on the 
tunnel axis. The forces and moments are then transmitted to an automatic 
read-out system where the data are simultaneously punched out on IBM cards, 
typed on a data sheet, and plotted on automatic plotters. If desired, the 
balance support strut and fairing can be lemoved from the test section so 
that the test section is clear of all obstructions. 

The automatic read-out equipment is capable of recording 3 six- 
component data points per minute. The forces and moments are separated 
by the balance and transmitted to the automatic read-out system, then 
simultaneously punched out on IBM cards, and typed out on a data sheet. 

Any four of the six components may be plotted on automatic plotters. 

Data are then submitted to a CDC 6400 computer using a UWAL program 
designed to include all corrections which are to be made to the data. 




^r 

H(> 

TEST FACILITY DESCRIPTION (Concluded) 

The output from the computer consists of another set of IBM cards on 
which the final, corrected coefficients are punched. These cards are 
then printed out using an IBM listing machine and can be used directly 
for data comparison or used for plotting purposes. 


^ >• 
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DATA REDUCTION 


The aerodynamic forces and moments measured by the external and 
internal balances were reduced to coefficient form in the body and stabi- 
lity axis systems utilizing the following reference dimensions: 


Symbol 

Definition 

Model 

Scale 

Full 

Scale 

SREF 

2 

area 747 wing, ft 

8.80 

5500 

BREF 

span 747 wing, in. 

93.92 

2348 

LREF 

mean aerodynamic chord wing, in. 

13.112 

327.8 


747 moment reference center, in. 

53.596 

1339.91 


747 moment reference center, in. 

7.63 

190.75 


tank moment reference center, in. Xy 

53.92 

1348.00 


tank moment reference center, in. Zy 

16.08 

402.00 


Moment data for the mated configuration were reduced about the 0.25 
MAC of the 747 wing. External Tank six-component force data for study 
groups 1 and 5 were reduced to coefficient form about the tank MRC using 
747 CAM reference areas and lengths. 

The table below lists corresponding and stations of the tank 


MRC. 



Study group 
No. 

X- - (in.) 
Fbll Scale 

MSdel ^ 

1 

1540.00 

61. 

5 

1520.025 

60. 


in.) 

Scale 

Z - (in.) 
Fall Scale 

Model Scale 

60 

705.00 

28. ZO 

80 

649.00 

25.96 


Four external tank cavity pressures measured during these tests show 
that there was negligible airflow through the tank, so corrections to the 
balance measurements were not needed. 
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TABLE I. 


TEST ; UWAL 1146 


DATE - lest- 

TEST CONDITIONS 

MACH NUMBER 

REYNOLDS NUMBER 
(pel foot) 

1 

DYNAMIC PRESSURE 
(pounds/sq. inch) 

STAGNATION TEMPERATURE 
(degrees Fatwenheit) 

0.15 _ _ . 

— — 

_ .243 

70 












































1 

i 


















•D: 

Main Balance - 
External Tank 

UWAL External 
- Boeing 6172A Internal 


CAPACITY. 
Main Bolance 


COEFFICIENT 

TOLERANCE 

NF 

_ 250D.11J _ 

._ 300_Ul_ . 


SF 

_ 750_lb_ 

50_li)_ 


AF 

_5(Llh_ 

750 Lb__ _ 


PM 

5000 in-lb 

1000 in-lh 


RM 

5000 in-lh 

Ann <in-ih 


YM 

5000 In-lh 

1550 in-lh 


'747*' 

model was mounted on the main balance and 


BALANCE UTILIZED: 


COMMENTS: 


measured 747 and 747 + tank loads. 

2. The tank hcd the 6172A balance mounted in it and 
measured tank loads when mounted on the 747. 
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» TABLE Ilia MODEL DIMENSIONAL DATA 

A C3iT*r*i©f' ** 

MODEL COMPONENT : BODY - 


GENERAL DESCRIPTION Fuj 


«-hc 747-1 


DRAWING NUMBER : 


DIMENSIONS : 


Length 


Mox Width 


FULL SCALE 
-Feet 


MODEL SCALE 
Inches 


MoxDepthc Height 


25.52 


Fineness Ratio 


Mox. Cross-Sectional 
Plonform 


Wetted 
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1 r 

1 

^ ’ 1 

! i 

. t 

1 { 

1 ■ 

1 

1 

I 


TA^lLE Ilia (Cont'd) 


- 

MODEL COMPONENT; 

HORIZOfTTAL - Hni;.i 




GENERAL DESCRIPTION; Sweat her liontal Uil on th<e fuoc-lagw at MS \ 02 .^. 

WL 12. and HBL 6.98 vtth variable incidence pivot (located 103-76 and 

\n. 11 . 70 ). 

7ll7 MODfJ. Q.QliQ | t^QDKL; I06S 


DRAWING NUMBER ; ^r,.7?npo 

DIMENSIONS: 


TOTAL DATA 
2 

Area - 
Planform 
Wetted 

Span (equivalent) 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Oifhedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.2s Element Line 
Chords : 

Root (Wing<Sta.;/.Ot£).) 
Tip, (equivalent) 

MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


Area 

Span, (equivalent) 
Aspect Ratio 
Taper Ratio 
Chords 


Root 

Tip 

MAC 

Fus. 

W.P. 

B.L. 


Sta. of .25 MAC 
of .25 MAC 
of .25 MAC 


FULL-SCALE (gn,) MODEL SCALE / tm i 


-JjLTO.a- 

— ■ 7P-7S 
5j5_ 

0.25 

2 


sc. FT. 

,3-> 

-0-6 

0.25 ~ 

_I 


-43 

ZiZH ’ 

^■r.3 3 ■ 

7.Q2 

271.6 IN . 
256U IN. 
, 311.35 TN . 


Ji3 

ZEZH 

15.520 

^■600 

103-56 


k 
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TABLE Ilia (Cont'd) 


MODEL co.‘4i>onLrrr: JioRizoiri’/.L - ^ 

CiiNL’iU.L DLoCniPTIOH: ^00 jq. ft. tip fins mounted on the 

horizontal at IIDL 17-22 In vortlcnl plane at DDL I7.O9. 


747 MODEL SC/»LE; 0.040 
DRA^HKG HO.: 3.0. 1284-78, -80, 70. 

DIMEH3I0N3: (One fin) 

Area^- 


MODEL: IO65, 1284 


FULL SCALE (FTl 


MODEL SCALE (IN. 


46.1 


Chord 


Hax. thlckne S3 


20.96 


4.382 

10.06 

0.412 
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TABLE Ilia (Cont'd) 


MODIX COm'OHLMT: lIOHIZOi'IT/.L - II, c t 

ij.f 

CENER/'.L DL'.)CllimOH: JljLj.i vith idCo ft. tip fins mounted on 

the horizontal at H£L 17«22 in vertical plane at BBL 17*09 
BRAVING NO.: S.O. 128J^-76, -JQ, -Oo 


7^7 MODEL SC/LE: O.O^tO 

MODEL: 10(55, 1204 


DIMENSIONS; (One fin) 

* FULL SCALE (FT.) 

MODEL SCALE (IN.) 

Jvrea^ 

20O.O 

6i».51 

Chord' 

11.29 

C\J 

• 

Span 

24.79 

11.90 

Hox. thickness 

1.01 

0.486 
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TABLE Ilia (Cont'd) 

MODEL DIMENSIONAL DATA 

MODEL COMPONENT Horizontal Tail - H 15.11 

GENERAL DESCRIPTION H15.1 with 400 sg. ft. Tip Fins 


% 


DRAWING NUMBER SO 1284 - 107, - 115 ; 

MODEL; 1065, 1284 
MODEL SCALE: 0.04 

DIMENSIONS (One hn) • FULL SCALE MODEL SCALE 

Area (ft2) 400 0.64 


Spon (equivolent) " 355.98 14.226 

Inb'd equivalent chord ■ - 


Outb'd equivalent chord 

Rotio movobic surface chord/ 
totol surfoce chord 

At Inb’d equiv. chord 


At Outb'd equiv. chord m . n , ■ ■ 

Sweep Bock Angles, degrees 0 0 

Leoding Edge . ■■ ■ 

Troiiing Edge m. , < — ■ - - ■ 


ningeiine 

Areo Moment (Normal to hinge line) 
CHORD = MAC INCHES 

161.83 

6.478 

Aspect Ratio 

2.2 

2.2 

Taper Ratio 

’ 1.0 

1.0 


14 Sfcr 

— drrsj 
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T 


4 


T 


T 


• TABL? Ilia (Cont'd) ' 

MODEL DIMENSIONAL DATA 

/ • 

MODEL COMPONENT Horizontal Tall - Hi 5,12 


; His./ WITM 200 S® “Tl P FtNS MOOt^Te^O 

AT I4SL 1722 /w i/ititTicAL. at 36L 17 09 amp 


5BO_ SO FT 


F=In 5 MOUKiTEP INfloAR.O aT HBL UGH' 

cAi- 

PC.A Mie 

/AT 6 3 L W , ^S' 


DRAWING NUMBER 5 o. izd<f- 7 0^70,-60,-'^^ ' 

MODEL: 1065, 1284 

MODEL SCALE; 0.04 

DIMENSIONS ^ On* FULL SCALE MODEL SCALE 

CFT) 


Areo^ 200 

280 %. 1 

<S95| ’• •' 

Chord _ 

Span (equivalent) 

11.29 /^.5:p2 

29.79 ,0.0(, 

■ 5 .V 2 I • 
1|.‘?0 

Max thickness o,BC> 

• Inb'd eqiiivnlmt rhnrd 

|.0| ,912 

O.V84. 





Rotio movobls surface cSord/ 
totoi surface chord 

At inb'd equiv. chord 
At Outb'd equiv. chord 
Sweep Bock Angles, degrees 
Leoding Edge 
Trolling Edge 
Hingeline 


Areo Moment (Normal to hinge line) 


^iilGlNAl, PAOW IB 


3 ? 


• TABLE Ilia (Cont'd) 

. • 

^ f ^ MOUJL co:ii'ou!irrr: ijaclllj: vrnur - hfej 

OINJ'JKA.L DLiCRIITIOtl: Inbourd n'lccllc ctrut located at WBL I 6 . 6 O at 

the vln^ Icudlrii:; ed;;c. 

7^7 MODEL S(i/LE: O.O'iO MODEL: IO 65 

DRAWING NO: S. 0. 1065-31, -46 

DmUSIONa; FULL SCALE MODEL SC/LE 


Canted ixiboard, deg. 

• 

2 

2 


Tor use vlth 



^ ^ 


WBL location 



18.000 



n 
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TABLE Ilia (Cont'd). 


. MODEL COMl^ntlfr; MACtlU: STHUT - 
GEICIIAL DEJCKII'riON: Outboard .nacelle strut located at the vine 

leading cd^^e. 


747 MODEL SCALE: 0.040 MODEL; 106^ 

* • 

DRA.vaNG NO.: 3.0. 1065 - 31 , -42, -46, -350 


DIMENSIONS: 


FULL .SCALE 


MODEL SC/LE 


Canted Inboard, deg. 
VBL location 


For use vlth 
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TABL?: IIIa*(Cont»d) 

MODEL COMPONENT TIACELLES - 

GENERAL DESCRIPTION .. FI<jv/- i.lifPii.'h inlioir'l 7*i7-100 arKjn!,f::l 

.on nicollo >Ln:l gl N^_cll>- t-rni.n-l ■< no f-int/rf ■ini^-.iyt :>o . 

Inlet tilted down with respect to engine centerline. 

_ 7»»7 MonFi. o.o>io aOIO.i_-lDil5 

DRAWING NUMBER ; _ s.o. inns-i«;, AA, 




DIMENSIONS : 

( Cowl 

Length t Cowl * Engine 

Mex Diameter 
Hlllte Diameter 

Fineness Ratio 
Arco 

^ Mox. Cross-Sectional 

Plonform 

Wetted 

Bose 


FULL SCALE (ft) MODEL SCALE (In-) 
• -8,6 4.136 

17.9 g.6 


3J 4.1 

7.3 ^502 




3S 


I 


DAI i! 


T 


t 


I 


1 


TABLE Ilia (ConfM) 


MODEL COMPONENT NACELLES • ri^a 

GENERAL DESCRIPTION •• i-Tmvi.Iu-q i; Ii out-board 1 47 ^2 
on .:tnit at VT)L Niccllc rcntcrlln c canted 

Inlet tilted down with respect to engine centerline. 


DRAWING NUMBER : 


- 46 . 


DIMENSIONS . 


Length Cowl + Engir 

Mox Diameter 
Hilite Diameter 


FULL SCALE (ft) MODEL SCALE 
•• ' 8.6 4.136 


3.502 


Fineness Rotio 


Mox. Cross>Seclionol 
Plonform 


Welted 




4 


I . I ' • 

TABLE Ilia (Cont’d) 



MODLL COMTOHliHT; TL/iP TlViCK FAIRIW'J - Ti4 

CEKEHAL DE3CRIPTI0N: Fuirinu- located at V3L 9.U08, 14.120, 23.299 und 

29.75.V 


n 


747 MODEL SCitLE: O.OUO 

DRAVK 5 G WO.: S.O. 1065-84, - 124 , -I35 

D1MENS101I3: 

VBL locatlona 


Use vlth clean wind and 


\ 


# 

MODEL; 1065 


FULL SCALE (FT) MODEL SCALE (IN) 

9 « 4 o 6 

14.120 

23-399 

29-753 

F8.1 


P9.1 


^ ' '-*• QL'.u.rry 


r 
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TABLE Ilia (Cont'd) 


WD£L COMPONENT; 


. , y £BTICAL-.-. :V y -2, 


GENERAL DESCRIPTION: vr.n.ic>tl ‘uiii 




MODKL CC/T.Fr 


DRAWING NUMBER : 
DIMENSIONS : 

TOTAL DATA 


6 ?-tNi 42 S.O. 1065-359, -426 
FULL-SCALE 


Area (Ft ) 

PTanfonn 

Wetted 

Span (equivalent) 

Aspect Ratio 
Rat: of Taper 
Taper Ratio 

Diehedra! Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chores: 

Root (Uing-Sta..-0-Q) 
Tip, (equivalent) 

MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


. 9TQ.0 


IN. 


MODEL SCALE 


.VR 


1 00. o4 
21.122 


Area 

Span, (equivalent) 
Aspect Ratio 
Taper Ratio 
Chords 
Root 
. Tip 
MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 


38 



I 


i 




( 


I 


! 

! 






‘ TABLE Ilia. Concluded. 

KOOEL COMPONENT: up.)Trr,.T . ^ 

GENERAL DESCRIPTION: vortical, ♦..itl i\ r^ vM Lh i li.n IN. i. Ip c/ton~.1on 

■ -flO ft. full sell cl. • • 


747 MODI-L •"‘.CALF: Q.QltO 


MCnML: 106 '}, 1284 




DRAWING NUMBER ; S.O. l?64-'^o. 1 06 s-'^Q 2 


DIMENSIONS: 


FULL-SCALE 


TOTAL DATA 
Area 

Planfoim 

watted 

Span (equivalent) 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Di hedral Angle, degrees 
Incidence An. ■«», degrees 
Aerodynamic tw>st, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
\ Chords : 

Root (Wing Sta. 0.0) 
Tip, ( equivalent) 

Total height 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


FT. 


921 

mzi 

-JL2i 

0.13 


.50 .12 
22 


38.46 
5 . 195 
4g.2I 


r> 


Area 

Span, (equivalent) 
Aspect Ratio 
Taper Ratio 
Chords 
Root 
Tip 
MAC 

Fus. Sta. of .25 MAC 
•• W.P. of .25 MAC 
B.L. of .25 MAC 


MODEL SCALE 
IN. 

1.4730? 

" ?0.256 ~ 

- 1.93 

0.13 ~~ 


■50.12 
22 


18.478 
2.49 4 
20. 2b 
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TABLE II 

B, External Tank 

MODEL COMFOMEHT; ATTACH STRUCTURE - AT 37 

GEHERAL DESCRIPTION: A weldment of 3/8 diameter to 5/8 diameter 

rods at aft attach points. 


MODEL SCALE: 

0. 040 


747 Model Model 

1284 

DRAWING NO.; 

Boeing S, O. 

J_284-82, -83 



DIMENSIONS: 


member 

FULL SCALE 

M5DEL SC/LE 




(IN. ) 

(IN.) 


747 MS 

#L (Aft) 

1755 

70. 20 


747 W.L. 


. 4.89.0 

19 . 5.6 





0. 0 


747 B.L,. 


0 - 



jj(2 (Forward) 


Diameter, In. 


#L 

#2 
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TABLE lllb (Cont'd) 


MODEL OOMPOHEHT: ATTACH STRUCTURE - AT33 

GEHEBAL DESCRIPTION: A weldment of 3/8 diameter to 5/8 diameter 

rods at forward attach polnti. 


MODEL SCALE: 


0. 040 


ERAWIHGFO.: Boeing S. O. 1284-82, -83 


DIMENSIONS: 


MEMBER 


#1 (Aft) 


MODEL 1284 


FULL SCALE MODEL SC> LE 

(IN.T" TINTJ 


jjfe (Forward) 

747 MS 
747 W.L. 

747 B.L. 


830.00 33.20 


587.5 23. 50 

122.0 4.88 - 


Diameter, In. 


#2 
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TABLE Illb (Cont'd) 

MODEL COMPONENT: ATTACH STRUCTURE - AT^q 

GENERAL DESCRIPTION: A welded rod assembly to support the tank on 

the 747 at forward attach points. Tank incidence is 0 degree. 

MODEL SCALE: 0.040 

DRAWING NO.: Boeing S.O. 1284, -131, -120-1, -120-6 

DIMENSIONS FULL SCALE MODEL SCALE 


Attach point or. 747 

N u mber of struts 4 4 

Diameter, In. (Cross tie at top of body ) 15 0. 562 

Location, In. : 

BS 747 790.00 31.600 

BV»L 7^7 305.00 12.200 

747 114.50 4.580 

Attach point on tank 

BS 747 830.00 33.200 

BWL 747 646. 00 25. 840 

BBL 747 169.50 6.780 

BS Tank 2058.00 82.320 
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TABLE III b (Cont'd) 

MODEL COMPONENT: ATTACH STRUCTURE - ATyj 

GENERAL DESCRIPTION: A welded rod assen~bly to support the tank on 

the 747 at aft attach points. Tank incidence is 0 decree. 


MODEL SCALE: 0. 040 

DRAWING NO.; Boeing S.O. 1284, -123, -112-1, -112-2, -118-1, -118-4 


DIMENSIONS 


FULL SCALE 

MODEL SCALE 

Aft Attach Points: 

Attach point on 747: 
Number of Struts 


6 

6. 

Diameter In. - Fwd Leg 
Aft Leg 

Cross Tie at Top ol‘ Body 

14.0 

16.0 

6.0 

0.562 

0.625 

0.25 

Location*, in. , 
Forward: 

BS 747 

1610.00 

64.400 


BWL 747 

313. 25 

12.530 


BBL 747 

108. 00 

4. 320 

Aft: 

BS747 

1950.00 

78. 000 


BWL 747 

200.00 

8.000 


BBL 747 

132. 15 

5.286 

Attach point on Tank: 
BS 747 


1902.3 

76.092 

BWL 747 


703. 00 

28. 120 

BBL 747 


180. 75 

7. 230 

BS Tank 


985.70 

39.428 

WL Tank 


400.00 

16.00 
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TABLE Illb (Conf d) 

MODEL COMPONENT: ATTACH STRUCTURE - AT 72 

GENERAL DESCRIPTION: STUDY Configuration 1 forward attach point. A welded 

rod assembly to support the tank on the 747. Tank incidence = 0°. Dumny 
cross bracing attached tangent to 747 body, up and across body to opposite strut 
with 1/2" clearance between diagonal & tank. Forward attach diagonals down- 
stream & touching sidebraces. Aft diagonal upstream of & toucning side braces. 
MODEL SCALE: 0.040 

DRAWING NO.: Boeing S.O. 1284-131, -120-1, -120-6 

Diagonal Strut: S.O. 1284-152 


DIMENSIONS: 

Attach point on 747 

FULL SCALE 

MODEL SCALE 

Number of struts 

5 


Diameter, In. 

15.0 

0.562 

Diagonal Strut 

18.0 

0.75 

Cross Tie at Top of Body 

6.0 

0.25 


Location, In. 



BS 747 

790.0 

31.60 

BWL 747 

305.0 

12.20 

BBL 747 

114.5 

4.58 

Attach point on Tank 



BS 747 

830.0 

33.20 

BWL 747 

646.0 

25.84 

BBL 747 

169.5 

6.78 

BS Tank 

2058.0 

82.32 
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TABLE I lib. (Confd) 

^ MODEL COMPONENT: ATTACH STRUCTURE - AT72. i 

GENERAL DESCRIPTION: A welded rod assembly to support the tank on the 747. 

Tank incidence is 0°. Dummy diagonal cross bracing between Attach Structures 
at both forward & aft Sta. Cross ties attached tangent to 747 body up and 
across to opposite strut with 1/2" clearance between diagonals and tank. 
Forward attach diagonals downstream and touching si debraces. 


MODEL SCALE; 0.040 

DRAWING NO.; Boeing S.O. 1284 

DIMENSIONS: 


FULL SCALE 

MODEL SC/ 

Attach point on 747: 

No. of struts 


5 

5 

Strut Diameter, In. 


15.00 

0.562 

Diagonal Diameter, In. 


1.25 

0.05 

Cross tie at top of body 

Diameter, In. 

6.00 

0.25 

Location, In.: 

BS 747 

790.00 

31.600 


BWL 747 

305.00 

12.200 


BS Tank 

114.50 

4.580 

Attach point on Tank: 

BS 747 


830.00 

33.200 

BWL 747 


646.00 

25.840 

BBL 747 


169.50 

6.780 

BS Tank 


2058.00 

82.320 
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TABLE Illb. (Cont'd) 

MODEL COMPONENT; ATTACH STRUCTURE - AT 73 

GENERAL DESCRIPTION: Study Config. 1 aft attach structur<». A wplded rod 

assembly to support the tank on the 747. Tank incidence 0°. Outiuiy cross -bracing 
attached tangent to 747 body, up and across body to opposite strut with 1/2 inch 
clearance between diagonal & tank. Fwd attach diagonals downstream & touching 
sidebraces. 

MODEL SCALE: 0.040 


DRAWING NO.: Boeing S.O. 1284, -131, -120-1, -120-6 

Diag, Strut -152. 


DIMENSIONS: 


FULL SCALE 

MODEL SCALE 

Attach Point on 747: 

Number of struts 


7 

7 

Diameter, In. 

Fwd Leg 

14.0 

0.562 


Aft Leg 

Cross tie at top 

16.0 

0.625 


of body 

6.0 

0.25 


(Diagonal Strut) 

12.0 

0.50 

Location, In. 

Forward; 

BS 747 

1610.0 

64.400 


BWL 747 

313.25 

12.530 


BBL 747 

108.0 

4.320 

Aft 

BS 747 

1950.00 

78.000 


BWL 747 

200.0 

8.000 


BBL 747 

132.15 

5.286 

Attach Point on Tank; 

BS 747 


1902.3 

76.092 

BWL 747 


703.0 

28.120 

BBL 747 


180.75 

7.230 

BS Tank 


985.70 

39.428 

WL Tank 


400.00 

16.000 



TABLE Illb. (Cont'd) 


MODEL COMPONENT: ATTACH STRUCTURE - AT 73 J 


GENERAL DESCRIPTION: A welded rod assembly to support the tank on the 747. 

Tank incidence is 0°. Dummy diagonal cross bracing between attach structures 
at both forward and aft attach stations. Cross ties attached tangent to 747 
body-up and across to opposite strut with 1 / 2 " clearance between diagonals 
and tank. Aft diagonals upstream of and touching side braces. 

MODEL SCALE: 0.040 

DRAWING NO. : S.O. 1284. 

DIMENSIONS: MLiCM SCA LE 


Attach point on 747: 


Number of struts 
Strut Diameter, In. 

Fwd Leg 

14.0 

Aft Leg 

16.0 

Diagonal Diameter, In. 


1.25 

Diameter of Cross tie at top 

of body. In. 

6.0 

Location, In.: | 

[BS 747 

1610.0 

Fwd 

BWL 747 

313.25 

I 

[bBL /47 

108.0 

1 

BS 747 

1950.0 

Aft - 

BWL 747 

200.00 


IbBL 747 

132.15 


7 

0.562 

0.625 

0.05 

0.250 

64.400 

12.5.30 

4.320 

78.000 

8.000 

5.286 


Attach Point on Tank: 


BS 747 
BWL 747 
BBL 747 
BS Tank 
WL Tank 


1902.3 

76. 

092 

703.0 

28, 

,120 

180.75 

7, 

,230 

985.70 

39, 

,428 

400.00 

16, 

,000 
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TABLE III b(Cont'd) 

model COMPONENT; ATTACH STRUCTURE - ATy^ 

GENERAL DESCRIPTION: A welded rod assembly to support the tank on 

the 747. Tank incidence is -5®. 


MODEL SCALE: 0. 040 


DRAWING NO.: S. O. 1284 -131, -120-2, -12007. 
DIMENSIONS; 


MODEL SCALE 


Attach Point on 747: 

Number of Struts 

Diameter, In. Cross tie at top 

of body 

Location, In. 

BS 747 
BWL 747 
BBL 747 


4 

15 

6 

790, 00 
305, 00 
114, 50 


4 

0. 562 
0,25 
31. 600 
12. 200 
4.580 


Attach point on Tank: 

BS747 
BWL 747 
BBL 747 
BS Tank 


839. 05 
552, 75 
169,50 
2058. 0 


33.562 

22. no 

6.780 

82.320 
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TABLE III b(Cont*d) 

MODEL COMPONENT: ATT ACH STRUCTURE ^ AT 30 

GENERAL DESCRIPTION: A welded rod assembly to support the tank on 

the 747. Tank incidence is +3’". Aft attach points. 

MODEL SCALE: 0. 040 


DRAWING NO. : 

Boeing S, O. 

1284-123, -118-2, 

-118-5, -112-5, 

-112-6 

DIMENSIONS; 



FULL SCALE 

MODEL SCALE 

Attach point 

on 747 : 




Number 

of struts 


6 

6. 

Diameter, In. 

Forward Leg 

14 

0.562 



Aft leg 

16 

0.625 

Location, In. (Cross 

tie at top of body) 

6 

0. 25 


BS 747 


1427.0 

57.080 

Fwd 

BWL 747 


313. 25 

12.530 


BBL 747 


108. 00 

4, 320 


BS 747 


1750. 5 

70.020 

Aft 

BWL 747 


200, 00 

8.00 


BBL 747 


132. 15 

5. 286 

Attach point 

«_n tank; 





BS 747 


1729. 5 

69. 180 


BWL 747 


570,9 

22.836 


BBL 747 


185. 5 

7.420 


BS Tank 


985. 7 

39.428 


WL tank 


400. 00 

16.00 
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TABLE III b (Corn'd) 

MODEL COMPONENT: ATTACH STRUCTURE - ATg3 

GENERAL DESCRIPTION: A welded rod assembly to support une tank on the 
747. Tank incidence is +3*. Forward attach points. 

MODEL SCALE: 0. 040 

DRAWING NO.: 1284-131, -120-5, -120-10. 


DIkflENSIONS: 

FULL SCALE 

MODEL SCALE 

Attach point on 747: 

Number of struts 

4 

4 

Diameter, In. 

15 

0. 562 

Location, Inc. (Cross tie at top of body) 

6 

0. 25 

BS747 

650. 00 

26. 000 

BWL 747 

305. 00 

12. 200 

BBL 747 

113.8 

4.552 

Attach point on Tank: 

BS 747 

655. 7 

26 . 2 2b 

BWL 747 

570. 1 

22.804 

BBL 747 

169. 5 

6.780 

BS tank 

2058.0 

83.320 
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TABLE Illb (Cont'd) 

MODEL COMPONENT: ATTACH STRUCTURE - ATg^ 

GENERAL DESCRIPTION: A welded rod assembly to support the universal 
support assy (US/ ' on the 747. Incidence is 0% The tank is mounted in the 

USA. 


MODEL SCALE: 0. 040 

DRAWING NO.: Boring S.O. 1284 -133. 

DIMENSIONS: 

Forward attach points: 

Attach point on 747: 

Number of struts 
Diameter, In. 
Location, In. 

BS747 
BWL 747 
BBL 747 

Attach point on USA 

BS 747 
BWL 747 
BBL 747 
BS Tank 


Ij'ULL SCALji/ MODEL SCALE 


2 

7. 0 


680. 00 
372. 00 
66.30 


2 

0. 28 


27. 20 
14.88 
2. 65 


680.00 27.20 

Bottom 

602.00 24.08 of USA 

at C L 

Centerline Centerline of USA 

2058.00 83.3 20 
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TABLE Illb (Cont'd) 

MODEL COMPONENT: ATTACH STRUCTURE - ATa? 

GENERAL DESCRIPTION; A welded rod assembly to support the Universal 
Support Assembly (USA) on the 7*t7. bicidence is C®. The tank is mounted 
in the USA. 

MODEL SCALE; 0.040 

DRAWING NO.; Boeing S.O. 1284-132, -134. 

DIMENSIONS; FULL SCALE MODEL SC/LE 

Aft Attach Points 

Attach point on 747 

Number of Struts 6 6 

Diameter, In. Fwd Leg 16 0.625 

Aft Leg 18 0.719 

Cross tie at top of 
body 


Location, In. 


(bS 747 


1445.30 

57.81 

Fwd BWL 747 


313.50 

12.54 

BBL 747 


104.20 

4. 17 

[ BS 747 


1610.00 

64.40 

Aft BWL 747 


313.50 

12. 54 

1 BBL 747 


104.20 

4. 17 

Attach point on USA 

' 

BS 747 


1610.00 

64.40 

BWL 747 


602.00 

24. 08 

BBL 747 


234.5 

9 . 48* 

BS Tank 


985. 7 

39.428 

WL Tank 


400. 00 

16.00 

Tank 

BS 747 

1882.325 

75. 293 

Tank 

WL 747 

647. 0 

25.88 
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TABLE Illb (Cont’d) 

MODEL COMPONENT: ATTACH STRUCTURE - ATgg 

GENERAL DESCRIPTION: A welded rod assy to support the Universal 
Support Assy (USA) on the 747. Incidence is 0 The tank is mounted 
in the USA, Dummy cross bracing attached tangent to 747 body--up and 
across to opposite strut with l/2’‘ clearance between diagonal & tank. 
Aft diagonal upstream of & touching side braces. Aft attach points. 

MODEL SCALE: 0. 040 


DRAWING NO.; S.O, 1284- 13 2- 

134. Diagonals 

: -152. 


DIMENSIONS: 

FULL SCALE 

MODEL S< 

Attach point on 747: 




Number of struts 


7 

7 

Diameter, In. : 

Fwd leg 

16. 0 

0. 625 


Aft leg 

18. 0 

0. 719 


Cross tie & top 



of body 

8. 0 

0. 320 


Diag. Strut 

14. 0 

0.560 

BS 747 


1445. 30 

57.81 

Fwd BWL 747 


313. 50 

12. 54 

BBL 747 


104. 20 

4. 17 

BS 747 


1610. 00 

64.40 

Aft BWL 747 


313. 50 

12. 54 

BBL 747 


104. 20 

4. 17 

Attach point on USA 




BS 747 


1610. 00 

64.40 

BWL 747 


602. 00 

24. 08- 

BBL 747 


234. 5 

9.38 

BS Tank 


985. 7 

39. 428 

WL Tank 


400. 00 

16. 00 

Tank 

BS 747 

1882. 325 

75.293 

Tank 

WL 747 

703. 00 

28. 12 


'•'Bottom of USA at centerline of USA 
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TABLE Illb (Cont'd) 

MODEL COMPONENT: ATTACH STRUCTURE - AT<jq 

GENERAL DESCRIPTION: A welded rod assy to support the Universal 
Support Assy (USA) on the 747. Incidence angle is 0“. The tank is mounted 
in the USA. 


MODEL SCALE: 0. 040 


DRAWING NO. : Boeing S.O. 1284-135, -142, -141 

DIMENSIONw?: FULL SCALE MODEL SCALE 


Forward attach points 

Attach Point on 747 

Number of struts 

Diameter, In. 

l^ocation, In. : 

BS 747 
BWL 747 
BBL 747 

Attach point on USA 

BS 747 
BWL 747 
BBL 747 
BS Tank 


2 

7.0 


680.0 

372.0 

66.25 


700. 00 

658.00 
Centerline 

2058. OC 


2 

0. 28 


27.20 
14.88 
2. 65 


28. 00 
26.32* 
Centerline 
83.32 


♦Bottom of USA at centerline of USA. 


I 
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Ty.l.i,,-; III b. (cont. ) 

MODEL COMPONENT: ATTACH STRUCTURE - AT 91 
GENERAL DESCRIPTION: A welded rod assy to support the Universal 
Support Assy (USA) on the 747. Incidence is 0 ®. The tank is mounted in 
the USA. 

MODEL SCALE: 0. 040 


DRAWING NO.: Boeing S, O. 1284-139, -136, -145 


DIMENSIONS: 



FULL SCALE 

MODEL SCALE 

Aft Attach Points 




Attach point on 747 




Number of struts 


6 

6 

Diameter , In. 

Fwd Leg 

16 

0 . 625 



Aft Leg 

18 

0.719 



Aft Legs 

8 

0.320« 

Location, In. : 





BS 747 


1445. 25 

57.81 

Fwd ■ 

BWL 747 


313.5 

12.54 


BBL 747 


104. 25 

4. 17 


ES 747 


1610.00 

64.40 

Aft , 

BWL 747 


313.25 

12.54 


BBL 747 


104. 25 

4. 17 

Attach point on USA: 





BS 747 


1630.0 

65. 20 


BWL 747 


658.0 

26.32 


BBL 747 


234.5 

9.38* 


BS Tank 


985.7 

39.428 


WL Tank 


400.0 

16.00 


Tank 

BS 747 

1902.30 

76.092 


Tank 

WL747 

703.00 

28. 15 




^Bottom of USA at centerline of USA. 
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TABLE III b (Cont'd) 

MODEL COMPONENT : External Tank Universal Support Assembly - 

GENERAL DESCRIPTION: C External Tank universal support assembly, 


including boom to tank attachments. 




MODEL SCALE: 0. 040 



DRAWING NUMBER: Boei ^ No. S. O. 12 84-17A, -126,-127, -128 


DIMENSIONS: FULL-SCALE MODEL SCALE 

(FT.) (IN.) 

Length 167.52 80. 41 

Width 46.58 22 5b 

Dia. of Boom 7. 5C 3. 60 


Outb'd equivalent chord 

Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 

At Outb'd equiv. chord 

Sweep Back Angles, degrees 

Leading Edge 

Tailing Edg 

Hingeline 

Area Moment (Normal to hinge line) 
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TABLE Illb (Cont*d) 

MODEL COMPONENT ir,T, tmiVPRSAL SUPPORT ASSEMBLY^^ 
GENERAL DESCRIPTION ^ Samp as C, with extended boom letislh. _ 


MODEL SCALE: 0. 040 

DRAWING NUMBER . , Boeing S. O. 1284-I25. 126, 127, 128 


DIMENSIONS 

Length 

Width 

Dia. of Boom 
Fineness Ratio 
Area 

Mox. Cross-Sectional 

Planform 

Wetted 

Bose 


FULL SCALE 

MODEL SCALE 

(FT.) 

(IN.) 

1S5.35 

88.97 

46.58 

22. 36 

7. 50 

3. 60 
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TABLE Illb (Corn'd) 

MODEL COMPONENT : EXTERNAL TA NK - 

GENERAL DESCRIPTION • T-^ space shuttl e external tank with a 

riyht cylinder main body, an ogive nose fairing and an equal semiax, s 

ellipsoidal tail fairing withou t orbiter attach struts. 

MODEL SCALE; 0. 040 

DRAWING NUMBER . Boeing S. O. 1284-72 


DIMENSIONS ; 

Length 
Diameter 
Max Depth 
Fineness Ratio 
Area 

Mox. Cross-Sectional 

PI on form 

Wetted 

Base 


FULL SCALE 
(FT) 

153. 7 


MODEL SCALE 
(IN.) 

73. 77 


27. 58 


13. 24 
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TABLE lllb (Cont'd) 

model COMPONENT EXTERNAL TANK - 

GENERAL DESCRIPTION ■ ^2 0. 1 fixterna i tflnk wUft ft r ight 

cylinder main body, an ogive nose fai ring and an e ntifll sftmiaxf i s ft l l ipsoidal 

tail fairincT with Orb it«»»- attach struts 

MODEL SCALE; 0.040 — 

DRAWING NUMBER • .Boeing S,,p, 12^4-72 

DIMENSIONS : 

Length 
Diameter 

Max Depth 
Fineness Ratio 
Area 

Max. Cross-Sectional 
Planform 
Wetted 
Base 


FULL SCALE 
(FT. ) 




MODEL SCALE 
(IN.) 

73. 77 


27.58 


13. 24 




TABLE III b. (Cont.) 

‘ MODEL COKPOIJENT: VER TICAJL ■ 

CEKERAL DESCRIPTluN: 301 sq ft Vertical Fins on thi External Tank 

Universal Support Booms ' 

MODEL: 1065 > 1284 


MODEL SCALE; 0^.04 

DRAWINO NUMfiSR; AX 1284-116 

DZMEK5I0U3: 

TOTAL DATA 

Area (iheo) - Ft^ 

Flanform 

Span (Theo) - In. 

/Lspeet Ratio 
. Rate of Taper 
Taper Ratio 

Sweep-Back Angles, Degrees. 
Leading Edge 
Trailing Edge 
0.2$ Element Line 

Chords: 

Root (Theo) '.'iP Inches 
Tip (Theo) vjp Inches 
HAC Inches 

|^ 18 . Sta. of .23 MAC 
V.P. of .25 MAC 
‘ B.L. of .25 MAC 


I 


FULL SCALE MODEL SC/LE 


301 

2.67 

0.50 


■UP... 

85 

132.22' 


<?.4816 

rrr- 

2.67 

oTm 


20.56 


6.80 

3.40 

5.2808 


"inr 10^ mr irr ti~ 


! GiNAL PAGE IS 
UK POOR Q'JALnY 
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FULL cJCALE MODEL SC/LE 


400 0.64 
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TABLE II Ib. Concluded. 

MODEL CCMPONENT: VERTICAL - V 

GENERAL DESCRIPTION: 600 sq, ft. vertical fins on the ex t ernal tank univ ersal 

support booms. 


MODEL SCALE: 


DRAWING NUMBER: Boeing AX1284-156 

DIMENSIONS: 

TOTAL DATA 

2 

Area (Theo) - Ft 
Planform 

Span (Theo) - In. 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Sweep-Back Angles^ Degrees. 
Leading Edge 
Trailing Edge 
0.25 Element Line 

Chords: 

Root (Theo) WP 
Tip (Theo) WP 
MAC 

Pus. Sta. of .25 MkC 
W.P. of .25 MAC 
B.L. of .25 MAC 

Airfoil Section 

Leading Wedge .\ngle - De,,. 
Trailing Wedge Angle - Deg. 
Leading Edge Radius 

Void Area 

Blanketed Area 


FULL SCALE MODEL SC^LE 


iimuifl. iLaidL- 

480.00 19.20 

2uJiZ 2LiJ 

-0.50 


20. 56 20. 56 


210 . 00 
120.. 0 .0 
186. 67 5 


M. 


4. 80 


-4AZ. 
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Figure 1. - Axis systems 






Figure 2. - Model sketche 








747-100 Carrier Top View 












External Tank Universal Support Assembly 
Figure 2. - Continued. 






. 747-100 and External Tank 
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Study Group 1 -Attach Structure RiD/ArT 7.T76/AT71 




study Group 1 -Attach Structure FWD/AFT AT72/AT73 
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. Study Group 1-Attach Structure FWD/AFT AT/72. 1/AT73.1 
Figure 2. - Continued. 
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Figure 3. - Concluded. 






.17-100 Model Installation-Three-Qi;arter Front View 
Figure 3. - Continued. 
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747-100/External Tank, Study Group CA3-Side View 




747-100/External Tank, Study Group CA3-Three-Quarter Front View 
Figure 3. - Continued. 
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747-100/External Tank, Study Group 1 -Three-Quarter Front VI 
Figure 3. - Continued. 


> 


I 


i 





83 


747-1 00/External Tank, Study Group lA-Side View 
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747-100/External Tank, Study Group SA-Three-Quarter Front View 
Figure 3. - Continued. 
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747-100/External Tank, Study Group 3A-Side View 
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. 747-100/External Tank/Universal Attach Structure-Study Group 5-Three-Quarter Front view 

Figure 3. - Continued. 
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747-100/External Tank/Universal Attack Structure-Study Group 5A-Side View 
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Figure 3. - Continued. 




747-100/External Tank/Universal Attach Structure w/Alternate rins-Study Group SA-Three-Quarte*. 
Front View 

Figure 3. - Continued. 
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Tabulations of plotted data are available on request from 
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